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end, and the measuring instruments are arranged to show the difference of resistance between the coil of platinum wire with its leads, I, and the duplicate leads, R. This difference represents accurately the resistance of the platinum coil alone, and so indicates the temperature of the furnace. Mica is used to support the platinum wire coil and leads, as it remains an insulator at high temperatures. The whole is enclosed, for protection, in a tube, T, of porcelain or fused quartz.
Thermo-electric Pyrometer.1—This consists of two wires of different metals. These are fused or twisted together at one end, which is placed in the furnace, while the other ends of the wires are connected to a galvanometer or instrument for measuring a very small electric current. When the junction of the wires is heated, a small electric current is generated and in this way the temperature of the furnace can be measured. The indications of this instrument are somewhat less accurate than those of the platinum resistance pyrometer, but
FIG. 59.—Thermo-electric pyrometer.
the thermo-couple can be used up to 1,700° C., and in many ways is more convenient than the resistance pyrometer. For very high temperatures the wires are composed of platinum and an alloy of platinum with rhodium or iridium, but for lower temperatures cheaper metals can be used.
The thermo-electric pyrometer shown in Fig. 59 consists of a wire of platinum, P, and a wire of platinum alloyed with 10 per cent, of rhodium or iridium, R. These wires are insulated from each other, and protected from the contents of the furnace by tubes of fused quartz, T, and their ends are twisted and fused together at H. The other end of each wire is soldered at C to a copper wire leading to a galvanometer, G. The junction H is placed in the furnace whose temperature is to be measured, and the junctions C are kept at a constant temperature by a stream of cold water. The deflection of
1 Barus. Bull, U. S. Geol. Survey, No. 54, Washington, 1889. Roberts-Austen, Trans. Amer. Inst. of Mining Engineers, 1893. Stansfield, Phil, Mag., xlvi, 1898, p. 59..fed continuously by charging machinery, while the molten product, usually metal and slag, is tapped out at intervals. In such furnaces the charging and tapping must be carried out in accordance with the rate of smelting of the furnace, and these have no regulating effect on the furnace operation.
